Genetic variability plays an important role in plant breeding because hybrids between lines of diverse origin generally display a greater heterosis than those between closely related parents. Segregating progenies of interspecific crosses PCR-7/BPKR-13, RH-819/MCP-03, RH-819/BPKR-13 and Varuna/BPKR-13 were maintained till F 7 generation through selfing. The relative drought tolerance of each progeny was quantified with respect to seed yield through Drought Susceptibility Index (DSI). The progenies were reported fertile at every generation (F 1 to F 6 ) and fertility ranged from 85% to 98%. The overall mean performance of progenies was comparatively higher in irrigated environment for days to 50% flowering, days to maturity, fruiting zone length, main shoot length, siliquae on main shoot, siliquae per plant, 1000 seed weight, seed yield per plant and protein content. Drought Susceptibility Index (DSI) was calculated for each genotype as a criterion of drought tolerance. The lowest value indicates the highest level of drought tolerance and vice-versa. The values of DSI ranged from -0.139 (07-547) to 1.316 (07-827) ( Table-2 ). The genotypes 07-547, 07-515 and 07-510 had lower DSI values (< or ~0.00), thus rated as drought tolerant. The progenies could be distinguished from each other by means of a combination of fragments which is repeatedly present in one progeny and absent in the other. However, out of 472 scored band, about 83 % were polymorphic.
INTRODUCTION
Indian mustard (Brassica juncea L.) is an important rabi oil seed crop and occupies a prime position due to its high oil content (37-42%). In spite of all the efforts made over past few decades, the productivity has remained almost constant. This may be due to lack of high yielding genotypes with stable performance over the environment. Lack of genetic variability for some important yield components, even in the world germplasms collection, may be attributed to this. Ethiopian mustard (B. carinata A. Braun) is the oldest cultivated oilseed crops (Simmonds, 1979) . Interspecific hybridization can easily be forced in the family brassicaceae where gene flow is very limited under natural conditions (Sandhu and Gupta, 2000) . The level of genetic diversity performance has been proposed as a predictor of F 1 performance and heterosis (karkoo, et al. 2000) . Genetic variability plays an important role in plant breeding because hybrids between lines of diverse origin generally display a greater heterosis than those between closely related parents (Syed, et al. 1956 ). In India, Brassica is mostly grown under arid and semi-arid environment therefore, could serve model crop. Adverse environmental factors, of which water scarcity represents the most severe constraint to agriculture, account for about 70 percent of potential yield loses worldwide. Further, rapeseed mustard group of crops are grown on conserved moisture received from monsoon rains. Drought conditions occur ubiquitously during the growing season and have a profound negative effect on rapeseedmustard productivity. This also necessitates screening and development of drought tolerance genotypes. Introgressions of desirable gene complexes form other species such as B. carinata has been suggested to further diversify the existing variability in mustard. A series of experiments were performed to synthesize the drought tolerant breeding material. Identification and phylogenetic relationship among and within the species can successfully be accomplished through RAPD markers (Ren et al. 1995) . Now, it is the time to develop varieties which can tolerate water stress to increase yield and area under oilseed crops. The present paper provides information on nature of genetic variability for yield and yield components under normal and drought condition in interspecific progenies of B. juncea. The information derived from the study will help in breeding Brassica for drought tolerance.
MATERIALS AND METHODS
The present investigation was initiated in 2000-2001 and parental lines were raised during rabi 2001. Pedigree bulk method was carried out and evaluation to row progenies was followed in filial generation during subsequent years. Emasculation was done in the evening time. Emasculated pistils were covered by parchment paper bag and pollinated with pollen grains collected from freshly dehisced anther. F 1 progeny was raised in next year and morphological observations were recorded. Male fertility at F 7 stage was checked by anther squashed method using 2% acetoglycerocarmine and data were recorded under fluorescent microscope (Siddiqui et al. 2007; Rai et al. 2010) . Segregating progenies of interspecific crosses PCR-7/BPKR-13, RH-819/MCP-03, RH-819/BPKR-13 and Varuna/BPKR-13 were maintained till F 6 generation through selfing. (Fedrer, 1956) . The data was subjected to estimate the variability, heritability and genetic advance for seed yield and contributing traits. The simple correlation studies were carried out to establish the relationship among the seed yield and its component traits in rain fed as well as irrigated condition. The relative drought tolerance of each progeny was quantified with respect to seed yield through Drought Susceptibility Index (DSI) (Fischer and Maurer. 1978) . The progenies selected on the basis of DSI and mean performance under drought condition were grown in replicated trials in a targeted environment during rabi 2008-09 for molecular analysis.
Molecular analysis:
DNA isolation: Total genomic DNA was extracted using the CTAB method (Dellaporta et al., 1983) . 3 g of leaf tissue were collected and transported on ice, grounded to fine powder using liquid nitrogen, 100 mg of PVP (polyvinylpyrrolidone) together and transferred to 15ml extraction buffer containing 2% w/v CTAB, 4M NaCl, 20mM EDTA, 0.1% β -mercaptoethanol, 100mM Tris pH 8.0 preheated to 65˚C for 1 hr with occasional shaking. The homogenate was cooled to room temperature and extracted with 15 ml of chloroform: isoamyl alcohol (24:1), centrifuged at 12000 rpm for15 min at 20˚C. The clear aqueous phase was separated. 5ml of 5M NaCl and 10 ml isopropanol were added to this and stored overnight at 4˚C. This was again centrifuged at 12000 rpm at 20˚C for15 min and the supernatant was decanted retaining the pellet. The pellet was air dried and dissolved in 500 µl of T.E. and left for 10 minutes. The solution was transferred in 1.5 eppendrof tube. 500µl T.E. was added in centrifuge tube to dissolve remaining traces of DNA and left for 10 minutes. The solution was transferred in eppendrof tube to get total 1ml of DNA. For removing RNA, 5µl RNase was added per ml of DNA and incubated for 1 hour at 37˚C.1 ml DNA was divided into two eppendrof tube containing 500µlof DNA. 250 µl phenol and 250 µl chloroform was added, mixed gently and centrifuged at 12000 rpm for 15 minutes at room temperature .The supernatant was isolated and equal volume of chloroform, was added, mixed gently and centrifuged at 12000 rpm at room temperature. The supernatant was isolated and 1/10 vol. of sodium acetate (3M) and 2.5 vol. of chilled absolute alcohol, was added, mixed gently and keept for overnight at -20˚C. It was centrifuged at 10000 rpm at 4˚C for 20 minutes. The supernatant was decanted and the pellet was retained. The pellet was washed twice with the 70% alcohol and air dried. The pellet was dissolved in T.E. (200µl) . The quality and quantity of isolated genomic DNA were estimated by UV Spectrophotometer at (A 260 /A 280 absorbance) as well as 0.8% argose gel electrophoresis. RAPD analysis. Polymerase chain reactions was carried out for RAPD amplification in 25 µl reaction mixture containing 5 µl (50ng) template DNA, 13.5 µl miliQ water, 2.0µl(0.8x) 10X buffer, 2µl(0.8mM) Mgcl 2 , 1.2µl dNTPs, 1.0µl primer and 1U Taq DNA polymerase (Welsh and McClelland 1990) RESULT AND DISCUSSION Genetic Variability: The progenies were reported fertile at every generation (F 1 to F 6 ) and fertility ranged from 85% to 98% (Fig.1) . Due to high degree of pollen fertility, no difficulty was observed for seed formation through selfing (inbreeding). Analysis of variance showed that the progenies differed significantly for most of the characters except days to 50% flowering, primary branches per plant and oil content in irrigated environments whereas, under drought conditions significant differences was observed for days to 50% flowering, fruiting zone length, siliquae per plant, 1000 seed weight, seed yield per plant, oil and protein content. This indicated the existence of sufficient variability for these traits and response to selection may be expected in the breeding program me.
The overall mean performance of progenies was comparatively higher in irrigated environment for days to 50% flowering, days to maturity, fruiting zone length, main shoot length, siliquae on main shoot, siliquae per plant, 1000 seed weight, seed yield per plant and protein content. Drought appeared to have reduced the overall mean performance of these traits by 10.19, 27.6, 28.89, 18.24, 33.17, 60.46, 19.10, 68 .76 and 2.47 percent, respectively. For other traits i.e. primary branches per plant and oil content, mean performance was slightly higher in drought environment. The reduction in mean performance of progenies under drought situations for most of the traits may be ascribed to decreased translocation of assimilates and growth substances, impairing nitrogen metabolism, loss of turgidity and consequently reduced sink size (Kumawat et al 1997) . The more or less similar observations were made by Singh and Choudhary (2003) and Chauhan et al (2007) in B. juncea where they reported up to 60% yield reductions under rainfed environments. The variances of various characters were compared on the basis of coefficient of variation. It was observed that seed yield per plant followed by siliquae on main shoot in irrigated environment and oil content followed by 1000 seed weight in rain fed condition exhibited comparatively higher estimates of genotypic as well as phenotypic coefficient of variation (Table-1). It indicated that simple selection for these characters might be advantageous in particular condition. These results are in agreement with earlier report of Singh et al. (2007) . The estimates of heritability in present investigation were of higher magnitude (>50%) for all the characters with significant variability in both the conditions. Similar variability was observed by Singh et al. (2009) . The genetic advance was highest for oil content (%) followed by thousand seed weight, siliquae per plant and seed yield per plant under rainfed conditions whereas, seed yield per plant followed by protein content (%), siliquae on main shoot and siliquae per plant showed higher estimates of genetic advance under irrigated conditions. These findings indicate that there is good scope for development of genotypes having high oil content, increased seed weight and more number of siliquae per plant which would perform better in water stress conditions. Similarly, for irrigated conditions there is enough scope for development of promising genotypes having high protein content (%), more number of siliquae on main shoot and siliquae per plant. High heritability values accompanied with high genetic advance were observed for oil content (%) and seed yield per plant under rainfed and irrigated conditions, respectively. Similar reports of high heritability with high genetic advance for these characters were made by Patel et al. (2006) . This indicates that selection will be more effective for these characters as compared to others. Seed yield per plant showed positive and significant correlation with number of siliquae per plant in rainfed (r=0.356**) as well as irrigated (.289*) condition. Therefore, high yielding genotypes can be developed with more number of siliquae per plant for efficient use of scarce water resource as well as to respond favorably to input rich conditions. The results of present investigation are in accordance with Shalini et al (2000) .
Drought Susceptibility Index (DSI) was calculated for each genotype as a criterion of drought tolerance. The lowest value indicates the highest level of drought tolerance and vice-versa. The values of DSI ranged from -0.139 (07-547) to 1.316 (07-827) ( Table-2 ). The genotypes 07-547, 07-515 and 07-510 had lower DSI values (< or ~0.00), thus rated as drought tolerant. Total 52 genotypes were found moderately drought tolerant (>0.0-1.0) and 40 genotypes were ranked as moderately susceptible (>1.0-1.5) ( Table 3) . Clarke et al. (1984) opined that selection for yield under dry condition should alone be more productive avenue for improvement of drought resistance until more rapid and effective screening procedures could be developed. As DSI is a ratio, a genotype could have lower value of this index even when its mean seed yield under drought condition is significantly lower than better performing genotype (s). * Mean sum squares were non-significant for these characters; hence genetic parameters were not calculated. -501, 07-502, 07-503, 07-504, 07-505, 07-507, 07-509, 07-511, 07-512, 07-513, 07-514, 516, 07-517, 07-518, 07-520, 07-520, 07-526, 07-527, 07-529, 07-531, 07-534, 07-535, 07-536, 07-537, 07-538, 07-540, 07-541, 07-542, 07-544, 07-546, 07-549, 07-550, 07-556, 07-557, 07-558, 07-559, 07-566, 07-567, 07-569, 07-573, 07-579, 07-581, 07-583, 07-585, 07-903, 07-921, 07-922, 07-922, 07-925, 07-941, 07-872-1, 07-874-2, 07-875-1, 07-895-1 >1.0-1.5 Moderately susceptible 07-508, 07-519, 07-521, 07-523, 07-525, 07-528, 07-539, 07-543,07-548, 07-551, 07-552, 07-553, 07-555, 07-561, 07-606, 07-609, 07-728, 07-761, 07-763, 07-771, 07-773, 07-782, 07-788, 07-793, 07-808, 07-814, 07-827, 07-847, 07-873, 07-874, 07-875, 07-878, 07-883, 07-885, 07-895, 07-906, 07-925-1, 07-925-2, 07-885-1 >1.5 Susceptible ---RAPD fingerprinting for variability: Genetically variable drought tolerant lines, characterized on the basis of DSI and mean performance at F 7 stage, were validated using RAPD analysis in the next generation. Fifty five primers of arbitrary sequences were screened for their ability to produce polymorphic amplicons to which 42, giving reproducible and distinct polymorphic patterns, were selected. A total of 472 RAPD products were scored using these primers. The size of bands ranged from 550 to 2100 base pairs similar to the previously reported range in Therefore, genotypes in the present investigation were selected on the basis of high mean seed yield along with lower DSI value. Singh and Choudhary (2003) and Chauhan et al (2007) used DSI values and seed yield under drought conditions as a selection criterion in Indian mustard. Hence, progenies 07-547, 07-515, 07-509, 07-874-1, 07-922, 07-921 and 07-925 were found most promising and may be utilized in selection/ hybridization programme for yield improvement under drought condition.
Brassica germplasm (Rabbani et al., 1998; Cartea et al., 2005) . However, out of 472 scored band, about 83 % were polymorphic which is in accordance to Cartea et al., (2005) . The progenies could be distinguished from each other by means of a combination of fragments which is repeatedly present in one progeny and absent in the other (Fig. 2) . The probable reason of higher average scorable and polymorphic bands can be attributed to the primers used in present investigation consisting 60-70% GC content. Considerable genetic diversity between European and Chinese oilseed rape using RAPD markers have been found (Demeke, et al. 1992 ).
